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Detailed Action 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

1. Claims 1-30 are rejected under 35 U.S.C. 102(e) as being anticipated by Blelloch et al. 
(USP 6,434,590). 

Regarding claims 1,11, Blelloch discloses an apparatus to perform a method comprising: 
a priority register (priority queue) to store thread information for P threads (priority 
queue in which each element of the queue is a thread. In particular, the threads are P threads, see 
col. 14, lines 60-67, col. 15, lines 1-15, and col 16, lines 16-21), the thread information 
including P priority codes corresponding to the P threads (the thread information indicates 
whether the threads are ready, active, or suspended, see col. 14, lines 65-67), at least one of the 
P-threads requesting use of at least one resource unit (task queue uses the program and feedback 
information obtained from processing elements PEl to update the task queue, see col. 3, lines 60- 
64) ; and 

a priority selector (assignment manager) coupled to the priority register (assignment 
manager is coupled to task queue, see AMI and TQl, Fig. 4) to generate assignment signal to 
assign (assignment manager informs the processing elements PEl about the availability of tasks, 
see col. 4, lines 38-59) the at least one resource unit (processing elements PEl, see col. 4, line 
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48) to the at least one of the P threads (highest priority available task) according to the P priority 
codes (makes the highest priority available tasks to be drawn by the processing elements PEl, 
see col 4, lines 44-48, see Figs. 1, 2, 4). 

Regarding claims 2, 12, Blelloch discloses the apparatus of claim 1 to perform the 
method of claim 1 1 wherein the at least one resource unit is one of an instruction unit, an 
instruction buffer, a memory locking unit, a load unit, a store unit, an input/output unit, a 
peripheral unit interface, and a functional unit (the resource unit is processing elements PEl, 
which are functional units, see col 3, Unes 52-64, see Figs 1, 2, 4). 

Regarding claims 3, 13, Blelloch discloses the apparatus of claim 2 to perform the 
method of claim 12 wherein the functional unit is one of an arithmetic unit, a logic unit, and an 
arithmetic and logic unit (processing elements PEl comprises computational elements CEl, see 
col 3, lines 9-19 and Fig. 2a). 

Regarding claims 4, 14, Blelloch discloses the apparatus of claim 1 to perform the 
method of claim 1 1 further comprising: 

an instruction multiplexer (see system SYl of processing elements, Fig, 2) coupled to the 
priority selector (assignment manager, see Fig. 1) to pass instructions stored in a plurality of 
instruction registers (SYl comprises a plurality of memory elements ME of the processing 
elements PEl, see col 3, lines 9-19, and Fig. 2a) to execution units according to the assignment 
signal (to the computational units CE of the processing elements, see Fig. 2a). 
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Regarding claims 5, 15, Blelloch discloses the apparatus of claim 1 to perform the 
method of claim 1 1 further comprising: 

a priority assignor (a sequential scheduler, see col 4, lines col. 4, 22-37) coupled to the 
priority register to set the thread information including at least one of the P priority codes 
corresponding to the at least one of the P threads (a sequential scheduler designates each task 
with a code that identifies the ordering of the task in the sequence of instructions, see col 4, lines 
9-14) in response to a start instruction from an instruction decoder and dispatcher (preprocessor 
PPl, see steps 507, 508, Fig. 5). 

Regarding claims 6, 16, Blelloch discloses the apparatus of claim 5 to perform the 
method of claim 1 5 wherein the priority assignor sets an active flag in the priority register 
corresponding to the at least one of the P threads in response to the start instruction (a sequential 
scheduler sets available flag for those tasks that are available for scheduling, see col 4, lines 22- 
37). 

Regarding claims 7, 17, Blelloch discloses the apparatus of claim 6 to perform the 
method of claim 16 wherein resets the active flag in the priority register corresponding to the at 
least one of the P threads in response to a quit instruction from the instruction decoder and 
dispatcher (resets the live flag for a thread when the end instruction executes, see col 11, lines 
29-35). 



Application/Control Number: 09/71 5,778 Page 5 

Art Unit: 2664 

Regarding claims 8, 18, Blelloch discloses the apparatus of claim 1 to perform the 
method of claim 1 1 wherein the priority selector assigns the at least one resource unit to the at 
least one of the P threads if the at least one of the P threads is not served (assignment manager 
determines which the set of tasks that are live, see step 510, Fig. 5) and the at least one resource 
unit is free (each processing element draws tasks from the assignment manager (see col. 2, lines 
52-67). 

Regarding claims 9, 19, Blelloch discloses the apparatus of claim 8 to perform the 
method of claim 18 wherein the at least one of the P threads has highest priority code among a 
set of ready threads of the P threads (see col. 4, lines 38-48). 

Regarding claims 10, 20, Blelloch discloses the apparatus of claim 8 to perform the 
method of claim 18 wherein the priority selector iteratively assigns resource units to threads in 
the set of ready threads of the P threads according to the corresponding priority codes and 
resource availability until the set becomes empty (see col 20, lines 34-38). 

Regarding claim 21, Blelloch discloses a processor (a processor here is a combination of 
preproceesor, assignment manager and system of processing elements, see Fig. 1) comprising: 

at least one a resource unit (system of processing elements PE, see Figs. 2 and 2a) to 
provide resource for use by P threads (provides program and feedback information to the task 
queue, see col. 3, lines 60-64); and 
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a resource prioritizer (a resource prioritizer here is a combination of preprocessor and 
assignment manager, see Fig. 1) coupled to the resource unit (system of processing elements PE, 
see Figs. 2 and 2a) to prioritize resource utilization (for determining priorities among tasks, see 
col 4, lines 16-59), the resource prioritizer comprising: 

a priority register (priority queue) to store thread information for P threads (priority 
queue in which each element of the queue is a thread. In particular, the threads are P threads, see 
col. 14, lines 60-67, col 15, lines 1-15, and col 16, lines 16-21), the thread information 
including P priority codes corresponding to the P threads (the thread information indicates 
whether the threads are ready, active, or suspended, see col 14, lines 65-67), at least one of the 
P-threads requesting use of at least one resource unit (task queue uses the program and feedback 
information obtained from processing elements PEl to update the task queue, see col. 3, lines 60- 
64) ; and 

a priority selector (assignment manager) coupled to the priority register (assignment 
manager is coupled to task queue, see AMI and TQl, Fig, 4) to generate assignment signal to 
assign (assignment manager informs the processing elements PEl about the availability of tasks, 
see col. 4, lines 38-59) the at least one resource unit (processing elements PEl, see col 4, line 
48) to the at least one of the P threads (highest priority available task) according to the P priority 
codes (makes the highest priority available tasks to be drawn by the processing elements PEl, 
see col 4, lines 44-48, see Figs. 1, 2, 4). 

Regarding claim 22, Blelloch discloses the processor of claim 21 wherein the at least one 
resource unit is one of an instruction unit, an instruction buffer, a memory locking unit, a load 
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unit, a store unit, an input/output unit, a peripheral unit interface, and a functional unit (the 
resource unit is processing elements PEl, which are functional units, see col. 3, lines 52-64, see 
Figs 1,2, 4). 

Regarding claim 23, Blelloch discloses the processor of claim 22 wherein the functional 
unit is one of an arithmetic unit, a logic unit, and an arithmetic and logic unit (processing 
elements PEl comprises computational elements CEl, see col. 3, lines 9-19 and Fig. 2a). 

Regarding claim 24, Blelloch discloses the processor of claim 21 the resource prioritizer 
further comprising: 

an instruction multiplexer (see system SYl of processing elements, Fig. 2) coupled to the 
priority selector (assignment manager, see Fig. 1) to pass instructions stored in a plurality of 
instruction registers (SYl comprises a plurality of memory elements ME of the processing 
elements PEl, see col. 3, lines 9-19, and Fig. 2a) to execution units according to the assignment 
signal (to the computational units CE of the processing elements, see Fig. 2a). 

Regarding claim 25, Blelloch discloses the processor of claim 21 wherein the resource 
prioritizer further comprising: 

a priority assignor (a sequential scheduler, see col. 4, lines col. 4, 22-37) coupled to the 
priority register to set the thread information including at least one of the P priority codes 
corresponding to the at least one of the P threads (a sequential scheduler designates each task 
with a code that identifies the ordering of the task in the sequence of instructions, see col. 4, lines 
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9-14) in response to a start instruction from an instruction decoder and dispatcher (preprocessor 
PPl, see steps 507, 508, Fig. 5). 

Regarding claim 26, Blelloch discloses the processor of claim 25 wherein the priority 
assignor sets an active flag in the priority register corresponding to the at least one of the P 
threads in response to the start instruction (a sequential scheduler sets available flag for those 
tasks that are available for scheduling, see col 4, lines 22-37). 

Regarding claim 27, Blelloch discloses the processor of claim 26 wherein resets the 
active flag in the priority register corresponding to the at least one of the P threads in response to 
a quit instruction from the instruction decoder and dispatcher (resets the live flag for a thread 
when the end instruction executes, see col. 11, lines 29-35). 

Regarding claim 28, Blelloch discloses the processor of claim 21 wherein the priority 
selector assigns the at least one resource unit to the at least one of the P threads if the at least one 
of the P threads is not served (assignment manager determines which the set of tasks that are 
live, see step 510, Fig. 5) and the at least one resource unit is free (each processing element 
draws tasks from the assignment manager (see col. 2, lines 52-67). 

Regarding claim 29, Blelloch discloses the processor of claim 28 wherein the at least one 
of the P threads has highest priority code among a set of ready threads of the P threads (see col, 
4, lines 38-48). 
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Regarding claim 30, Blelloch discloses the processor of claim 28 wherein the priority 
selector iteratively assigns resource units to threads in the set of ready threads of the P threads 
according to the corresponding priority codes and resource availability until the set becomes 
empty (see col. 20, lines 34-38). 

Conclusion 

2. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure with respect to prioritizing resource utilization in multi-thread computing system. 

US Patent 5,349,656 to Kaneko et al. 

US Patent 5,325,526 to Cameron et al. 

US Patent 5,155,858 to DeBruler et al. 

US Patent 6,038,604 to Bender et al. 

US Patent 6,070,189 to Bender et al. 
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3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Mew whose telephone number is 703-305-5300. The 
examiner can normally be reached on 9:00 am - 5:30 pra 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wellington Chin can be reached on 703-305-4366. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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